Trenching and Excavation-Preventing Workplace Fatalities
by Stephanie Chalupka, EdD, RN, PHCNS-BC, FAAOHN T rench work and excavation hazards are well defined and preventable, yet between 2000 and 2009, 350 workers died in trenching or excavation cave-ins-an average of 35 fatalities per year (Bureau of Labor Statistics, 2010) . Workers who dig or excavate trenches are at risk of death if they enter an unprotected trench and the walls collapse. Most incidents involve excavation work or "water, sewer, pipeline, and communications and power-line construction" (Centers for Disease Control and Prevention, 2004, p. 311) .
Warnings rarely precede failed trenches. Walls can collapse suddenly, and workers do not have time to move out of the way. Workers may not view a small amount of dirt as deadly. However, a single cubic yard of dirt can weigh more than 3,000 pounds. This load can easily cause death by suffocation or fatal crush injuries (Deatherage, Furches, Radcliffe, Schriver, & Wagner, 2004) .
According to Occupational Safety and Health Administration (OSHA) data from 1997 to 2001, 64% of fatalities in trenches occurred at depths of less than 10 feet (Arboleda & Abraham, 2004) . In a review of OSHA inspections, lack of a protective system was the leading cause of trench-related fatalities (Deatherage et al., 2004) . OSHA requires that all excavations 5 feet deep or greater employ one of the following protective systems: (1) sloping the ground; (2) benching the ground; (3) shoring the trench with supports (e.g., planking or hydraulic jacks); or (4) shielding the trench (i.e., using a trench box). Not all protective systems can be used with all types of soil. Type of soil, water content of soil, environmental conditions, proximity to previously backfilled excavations, weight of heavy equipment or tools, and vibrations from machinery and motor vehicles must be considered. Workers should never enter a trench without a protective system in place. The protective system must be designed and installed by a competent individual who understands OSHA regulations, can recognize hazards, and is authorized to correct them (National Institute for Occupational Safety and Health [NIOSH], 2011) . (The OSHA standard for excavation and trenching, 29 CFR 1926 Subpart P, describes the precautions necessary for safe excavation work.)
Preventing worker deaths from trench cave-ins begins with planning before the job begins. A competent individual must be designated and trained to ensure safety measures are in place. The job layout should be planned to identify safe locations (away from the trench) for spoil piles and heavy equipment routes. Trenches more than 20 feet can be more complex; an engineer should be consulted to determine the appropriate protective system. Workers on the job site should receive training about hazards and work practices in languages they understand and at an appropriate literacy level. A trench emergency action plan should be in place listing steps to be taken and contact information in case of an emergency (NIOSH, 2011). Once the job has begun, the competent individual must inspect the excavation, adjacent areas, and protective systems each day before any work begins, as needed throughout the shift, and after every rainstorm. Any subcontractors who come on site at the trench location must ensure that vehicles are kept a safe distance from the excavation. As work progresses, ladders and other means of trench exit must be repositioned to ensure that they are never more than 25 feet from workers. Monitoring should be ongoing for other possible trench-related hazards, including rigging hazards, falls from the edge, and toxic and combustible gases (NIOSH, 2011). Worker training must emphasize the frequent lack of a warning before cave-in and not having time to move out of the way. Workers must not enter an unprotected trench, even for a short task. Workers must always inspect a protected trench before entering. If evidence exists that a protective system may be faulty, workers must exit the trench and call the competent individual. Trench safety should be incorporated into bid documents and contractor qualifications (NIOSH, 2011). 
